This paper analyses the role that quality standards and innovation play on trade volume, by using a gravity model. The role of innovative activity and quality standards in enhancing trade performance is widely accepted in the literature. However, in this paper, we argue that the net effect of quality standards on trade depends on the producers' ability to innovate and comply with these requirements. In particular, by using a sample of 60 exporting countries and 57 importing countries, for a wide range of 26 manufacturing industries over the period 1995-2000, we show that the most innovative sectors are more likely to enhance the overall quality of exports, and then gain a competitive advantage. We also find that this effect depends on the level of technology intensity at sector-level and on the level of economic development of exporting country. 
Introduction
The main goal of the paper is that of providing an assessment of the trade effects of quality standards, applied by importers in the manufacturing industries, achieved through improvements in the technological level of exporting industries. We apply a gravity model to examine whether the trade performance of industries might be attributed to their ability to deal with increasing standards of product quality through innovation, where quality is widely interpreted to incorporate several features of products. Over time, in a context of tariff reduction/elimination due to the proliferation of preferential trade policies, the role of non-tariff measures (NTMs) has been increasing. While the positive impact of tariff reduction is by and large confirmed, empirical evidence on the trade effects of NTMs is controversial and a clear prediction on their impact cannot be found.
On one hand, the literature on non-tariff measures to trade argues that facing higher requirements in foreign markets is likely to reduce trade, both in terms of imports and exports (Chen and Mattoo, 2004; Moenius, 2006a) . For many traded products, NTMs such as standards, restrictive sanitary and phytosanitary regulations, are an obstacle for the access to foreign markets.
Indeed, NTMs are often used to protect the domestic market in place of classical trade policy instruments and they are likely to play a much larger role than tariffs (Bureau et al., 2004; Iimi, 2007; Desta, 2008; Medvedev, 2010) . Complying with standards is therefore likely to increase costs for exporters because of the investment required, and higher costs may discourage producers to sell abroad their products.
On the other hand, the literature on non-price competitiveness and trade states that stricter standard and/or regulation promote the domestic product quality and information on quality may increase the confidence of foreign consumers, thereby fostering exports (Fontagné et al., 2005; Moenius, 2004) .
The innovation is an important factor of the non-price competitiveness of a nation's products (Buxton et al., 1991) , it takes the form of an expansion of the number of varieties of products or quality improvements for a range of existing kinds of products. Recent advances in international trade show, indeed, a strong impact of innovation activity on export performance. However, these theories differ in their predictions about how innovation increases exports (Chen, 2013) . The first strand of the literature predicts that innovation has a positive impact on extensive margin of trade, by introducing new products and varieties that a country exports (Grossman and Helpman, 1989) .
The second strand stresses, instead, the impact of innovation also on intensive margin of trade by increasing product quality (Grossman and Helpman, 1991) or productivity Kortum, 2001, 2002) .
While the literature on the standards and innovation trade effect (Swann et al., 1996; Blind, 2001; Blind and Jungmittag, 2005) argues that besides innovations, national technical standards provide additional indicators for the technological potential of a country, in this paper we argue that if producers in a sector aim to export products in presence of importer quality standards, those that innovate are more able to face the complex rules and then gain a competitive advantage in foreign markets. In other words, innovation becomes a key determinant to entry foreign markets that require quality standards and the net effect of standards on trade depends on the producers' ability to innovate and comply with these requirements.
We make the assumption that the greater the number of standards, the higher the quality of products that is required by the importing countries. Thus, the effects on trade are linked to the ability of a single industry for adapting products to the requirements of target markets: exports increase if industries stand out product quality.
Although the impact of standards and innovation on export performance has been extensively analysed, a further investigation of their interaction is needed. In this respect, the contribution of this paper is threefold. First of all, instead of focusing on country-specific analysis, we construct a large dataset including (i) 60 exporting countries and 57 importing countries, (ii) a wide range of 26 manufacturing industries at the 3 digit ISIC level, (iii) over the period 1995-2000. Secondly, our improvement consists in adopting a different source for quality standards, the TradeProd Cepii database, providing data disaggregated by sector for a sample of developed and developing countries. The advantage of using this specific database consists in providing a frequency index for NTMs taking into account for quality control measures. From a methodological point of view, the use of disaggregated data and a specific measure of quality standards lead to a more accurate assessment of policies that often discriminate among products and countries. Thirdly, we include an interaction term between standard and patent counts to explore whether more innovative sectors are able to implement the requirements of foreign sectors in terms of product quality and, therefore, to improve their trade performance. To this end, we use a standard gravity model augmented by the measure of quality standards, innovation and their interaction.
Our results show that: (i) producers sustain international market access by means of innovation; (ii) quality standards required by the importer country are likely to enhance exports and (iii) consistent with the quality ladder model (Grossman and Helpman, 1991) , a higher level of innovation yields a better export performance for sectors interested by higher quality standards. The intuition is that more innovative countries are able to implement the requirements of foreign countries in terms of product quality and therefore to export more. We also check if these results depend on the level of technology intensity of sectors considered. Furthermore, the analysis by exporting countries reveals how the effect of innovation on quality standards is strongly related to the degree of development of the exporting countries.
The rest of the paper is structured as follows. Section 2 provides the most influential literature on standards, innovation and exports. Section 3 introduces the empirical strategy, including the gravity equation, and the estimation technique. Section 4 provides the data description. The results are described in Section 5, while conclusions are presented in Section 6.
Literature review
The recent literature testing the impact of (national and international) standards and innovation on trade adopts the approach developed by Swann et al. (1996) , who estimates the effect of technical standards, as an indicator of technology, on UK trade performance, over the period 1985 -1991 . Swann et al. (1996 find that UK standards are likely to increase the UK exports and the UK imports and that national standards have a stronger impact than internationally equivalent standards, consistently with the intra-industry trade view and the comparative advantage approach.
Following this approach, Blind (2001) and Blind and Jungmittag (2005) integrate standards and innovation as technology measures to estimate, respectively, Switzerland's and German trade performance. In the first paper, Blind (2001) finds that both Switzerland's innovative capacity and national standards explain its export performance in Germany, France and the UK. Moreover, international standards affect imports into Switzerland and its export surplus. In the second paper, Blind and Jungmittag (2005) find that Germany's export performance in the UK is primarily explained by its innovative capacity and to a small extent by national standards. Coherently with the previous studies, they find that international standards exert a more significant impact on foreign trade flow than national ones.
Another important prediction in international trade theory is that innovation, interpreted as a non-price competition measure, improves trade performance. Specifically, this paper is closely related to sector-level studies adopting the perspective that considers the role of innovation in improving product quality and increasing exports.
In a seminal paper, Greenhalgh (1990) examines the UK net exports for 31 sectors and uses SPRU (Science and Technology Policy Research) innovation data finding that innovative industries will be net exporters rather than net importers, and that higher quality product will face lower price elasticity and higher income elasticity for their exported products. In a subsequent extension of the original analysis, Greenhalgh et al. (1994) consider innovation effects on both net export volumes and export prices using patents and other innovations data. In general terms, these measures produce results that are similar to the earlier study, suggesting a positive effect from the product quality on trade volumes and prices in the UK. In general, the interpretation of these results is that innovation improves the quality and range of products and attracts more demand.
In a similar vein, Wakelin (1998) adopts an approach from the technology gap tradition in examining sectoral trade flows for 22 industries and nine OECD countries. This study relates relative export flows to relative technology investments (R&D, patents, and SPRU innovation rates in the UK). Wakelin (1998)'s results also provide general support for a positive relationship between innovation and export flows, although this result is sensitive to the use of different technology and innovation indicators. Anderton (1999a Anderton ( , 1999b ) also considers the impact of R&D and patenting activity on trade (and prices) arguing that both technology indicators are considered proxies for the quality and/or variety of goods produced. Specifically, Anderton (1999a) estimates this impact for six industrial sectors in the UK. Both measures of technological activity are found to have significant negative effects on import volumes but much weaker effects on export volumes and import prices. In a more specific exercise, Anderton (1999b) considers bilateral trade between the UK and Germany and focuses on import volumes and values using similar technology variables. Anderton (1999b) food, beverages, crude materials and mineral fuels, country-specific importer standards act as a barrier to trade, and (ii) on oils, chemicals, manufacturing and machinery country-specific importer standards seem to support imports into that country.
In a similar vein, Fontagné et al. (2005) analyse the impact of NTMs on a sample of 161 group of manufacturing and agricultural products, for 114 exporting countries and 61 importing countries, by using all notified barriers at HS6 digit level to WTO by checking also for tariffs. A negative impact of these measures on trade is mainly found for agricultural products, while manufactured products report an insignificant or positive impact. Similarly, Disdier et al. (2008) evaluate the trade impact of NTMs notified by OECD importing countries on agricultural products.
Econometric approach
From a methodological point of view, this paper is related to the gravity model literature developed by Tinbergen (1962) and Pöyhönen (1963) . Gravity models are widely used in international trade literature and they are an application of the Newton's law of gravity. Their ability to correctly approximate bilateral trade flows makes the gravity equation one of the most successful empirical fact in economics.
We estimate the gravity model in multiplicative form, using the Pseudo Poisson Maximum Likelihood (PPML) estimator 5 , commonly adopted in the recent empirical analyses Yotov, 2011, 2012 
where, i indexes exporter country, j importer country, h sector and t time. The dependent variable is the trade value between i and j in sector h at time t. Concerning explanatory variables, we include two groups of determinants of trade. The first includes standard gravity variables: Y and E indicate, respectively, production of exporter and expenditure consumption of importer; Distance is the distance between country i and j; Contiguity and Language are dummy variables taking the value of 1 for pair of countries sharing, respectively, common border and common language, and zero otherwise; Tariff is the bilateral applied tariffs between two countries, in sector h at time t.
Most notably, the second set of variables is included to test our main hypothesis that a higher level of innovation yields a higher increase in export for sectors affected by higher quality standards required by the importing countries. To this end, we firstly include Patent, which controls for the level of innovation of sector h of exporter country, expressed as the number of patents granted by the US patent office, at time t-1. We use the lagged level of innovation in order to deal with potential endogeneity problems 6 . Because of such reverse causality, we recognize that our results should be interpreted as conditional associations, rather than causal relationships. Then, we include
Standard, that is the NTM indicating the frequency of requirements on quality applied by country j to country i in a particular sector h at time t. We include our key explanatory variable, Patent*Standard, that is the interaction term between the innovation level and the quality standards.
Relating to the "multilateral resistance (MR) terms" (Anderson and van Wincoop, 2003) , the direct estimation à la Anderson and van Wincoop (2003) requires the (non-linear) estimation of a structural equation in which multilateral resistance indexes are expressed as a function of the observable variables, while the use of published data on price indexes may not reflect true effects accurately (Feenstra, 2002) . In the literature, a widely used and computationally easier approach to account for theoretical multilateral trade resistances is the use of importer and exporter fixed effects in the estimation. Then, in our specification we include four sets of dummies at the level of exporter (country) i (Exp_du), importer (country) j (Imp_du), sector h (Sect_du), and time t (Time_du). Such fixed-effects also account for all other unobserved variables, as country and product-specific characteristics.
Data and descriptive statistics
The dataset is built on information provided by the TradeProd, by the GeoDist Cepii database, and by the US Patent Office database, managed by the National Bureau of Economic Research (NBER).
The TradeProd database provides data by sector, for a wide sample of developed and developing countries, on bilateral trade, production, expenditure, tariffs and non-tariff barriers. It proposes these variables in a compatible industry classification, covering 26 industrial sectors in the ISIC classification at the 3-digits level of Revision 2, from 1980 to 2006. 7 To limit the potential for omitted-variable bias, we add to the main variables of interest other controls that are based on the vast gravity literature focusing on trade. First of all, we control for production of exporting country, proxying for economic size, and consumption of importer country, proxying for expenditures, both obtained from the TradeProd database.
The impact of transport costs is proxied by distance, common border, language links (provided by GeoDist database) and trade policies, proxied by the ad valorem equivalent tariff factor imposed by country j on imports of commodity in sector h from country i at time t (provided by TradeProd database).
With regard to our first key explanatory variable, that is the NTM indicating requirements on quality, data issues are particularly problematic in the analysis of quality standards. In fact, in many cases this information is not available and sometimes also not easily obtained. Usually, information on standards include either the number (or changes in their number) or the descriptions of measures, which are given for specific products. Different methods related to the measurement of standards indeed exist. A binary choice variable, namely "count measures", represents a first indicator (Disdier et al., 2008; de Frahan and Vancauteren, 2006; Fontagné et al., 2005; Moenius, 2004) . This term is equal to one if a country-pair on a given product line in a specific year has a specific measure, and zero otherwise. The advantage of using the count measures (frequency and coverage 7 For more information, see http://www.cepii.fr/CEPII/en/bdd_modele/presentation.asp?id=5.
indexes) is the simplicity of their computation. The only necessary information is the product line and country specific knowledge of the existence of measures. The TradeProd database provides two kind of measures: five frequency index and five coverage index, other than an index grouping all measures. 8 In particular, it contains: (i) frequency index related to price effect, (ii) those with a restriction on quantity, (iii) restriction on quality, (iv) threatening measures and (v) a frequency related to advanced payments and finally. The same classification applies for coverage measures.
Among these measures, we choose a frequency index related to the quality. It is calculated based on number of HS commodity subject to measures. The number of product categories subject to NTMs is a percentage of the total number of product categories in the HS group in order to get the frequency ratio. In this paper, since we use a frequency index covering the restrictions on quality,
we make the assumption that the greater the number of the regulations the higher the quality of products.
The second key explanatory variable is a measure of innovation. The choice of the proxy for the unobservable technical change is not neutral in this case (Cipollina et al., 2012) . Different proxies have been adopted in empirical models, ranging from measures of inputs involved into the innovation process, such as R&D expenditures (Coe and Helpman, 1995; Engelbrecht, 1997; Coe et al., 2009) , to output measures such as the number of inventions which have been patented (Acs and Audretsch, 1989; Acs et al., 2002) , to institutional characteristics such as the degree of patent protection (Bottazzi and Peri, 2003; Coe et al., 2009) , to direct measures of innovative output originated in the work of Pavitt et al. (1987) and Edwards and Gordon (1984) . In what follows, we use the number of patents (see, e.g., Griliches, 1990) . Patents have long been recognized as a very rich and potentially fruitful source of data for the study of innovation and technical change (Hall et al., 2001) . Indeed, the main advantages in using patent data are that: (i) each patent contains detailed information on the innovation itself, the technological area to which it belongs, the inventors (e.g. their geographical location), the assignee, etc., and (ii) patent data include citations to previous patents and to the scientific literature, allowing to study spillovers, and to create indicators of the "importance" of individual patents.
In this empirical study, we adopt the number of utility patents granted by the US Patent
Office, provided by the National Bureau of Economic Research (NBER), as a measure of technological intensity. 9 The annual number of US granted utility patents are classified according to the US Patent Classification (USPC). Among bilateral characteristics, Distance shows an average of more than 7 thousand kilometres, with values ranging between 80 and more than 19 thousand kilometres. Tariffs show a high variability, with values ranging between 0 and 268% and an average level of about 5%.
Moreover, the number of patents, which reflects the technological development, is also highly variable in our sample, with values ranging between 0 (for manufacture of fabricated metal products in China) and 924 (for manufacture of food, beverages and tobacco in USA) and an average equal to 4. The frequency index of restrictions on quality ranges between 0 and 1 and shows and average value of 0.11. Table 2 reports simple correlations among the variables used in the empirical model. As expected, exports are positively correlated with production, consumption common language and innovation. Negative correlations are reported between exports distance, tariff barriers, and, surprisingly, quality standards. Moreover, a positive and significant correlation (0.24) is reported between tariff and non-tariff measures. Even though summary statistics and bilateral correlations are suggestive, they do not control for potentially confounding factors. For this reason, in what follows we perform a more refined econometric analysis.
Table 2. Correlation matrix
This table reports correlations between variables used in the empirical estimates.
(1) (2) (3) (4) (5) (6) (7) (8) b : this variable is included in the estimates as the ln(1+variable).
Results and major implications

Baseline results
This section provides the main results of the empirical analysis conducted on the whole sample of 124,384 observations. Results of the equation (2) are reported in Table 3 . In order to analyse the impact of our variables of interest (namely, the proxy for innovation and the quality standards measure), we first introduce these variables separately, and then we control contemporaneously for both. Finally, we allow these measures to simultaneously interplay in order to estimate the accelerator effect. In all specifications, we control for exporter, importer, time and sector fixed effects, as specified in Section 3.1.
Column (1) of Table 3 shows results of the standard gravity equation. The production level of exporter and the consumption of importer countries have positive and significant coefficients (0.704 and 0.203, respectively). This means that market size of both origin and destination countries matters for trade. As it can be inferred from the coefficients of other explanatory variables, trade costs (i.e., distance, contiguity, language and bilateral tariffs) show the expected impact on exports.
Specifically, a 10% increase in distance implies a trade reduction equal to 7.8%. As expected, common border and common language exert a positive and significant impact on trade with coefficients 0.356 and 0.343, respectively. Moreover, an increase in tariff of 10% implies a decrease of export equal to 0.3%.
In column (2), we estimate the same baseline gravity model, augmented by our measure of innovation, namely the number of utility patents. The sign and significance of the gravity variables are comparable to those reported in column (1). Most interestingly, the coefficient of our proxy for innovation is positive (0.042) and highly significant at the 1% level. In terms of the economic impact, this coefficient means that an increase of 10% of the number of utility patents implies an increase of trade equal to 0.4%. This result is consistent with most part of the literature on the relationship between innovation and export, showing that more innovative manufacturing sectors are more likely to export in foreign countries. Similarly, in column (3) we aim to control both for innovation measure and for quality standards. Reassuringly, previous results remain unchanged. The coefficient of importer standards shows a positive (0.107) and significant coefficient at the 5% level. These interesting results can be interpreted in the sense that a high frequency of quality standards imposed in different sectors by the importer induces the counterpart to export higher quality products and to register a high volume of exports. In other terms, high quality standards are an incentive, and not a barrier, to trade for exporting countries to produce and sell in the foreign markets high valued manufactured products.
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Manufactured product may, indeed, be defined as products with high value added: once internalized, the cost of complying with the importing requisites, there are no more obstacles to enter that specific market. Furthermore, our results suggest that the absolute value of the effect of NTMs is higher than the impact of tariffs.
Up to now, we have shown that innovation and quality standards required by the importer have an independent effect on bilateral trade, consistent with some part of the literature. However, the two measures, other than showing an independent effect on trade, are expected to interact. The hypotheses of our empirical model imply indeed that sectors that innovate are more likely to face to the complex rules concerning quality, gain a competitive advantage, and then export more.
For this reason, in column (4) we introduce the interaction term between the frequency index of quality and our proxy for innovation, alongside interacted variables. The coefficients of the gravity variables remain almost unchanged. The interacted variables show a positive impact on trade, as in the previous estimates, and their coefficients are comparable to those reported in column (3). Most notably, the interaction term shows a positive (0.018) and significant coefficient (at the 10% level). It implies that innovation helps sectors in a country to export high quality products, as required by the standards imposed by the importing partner.
To sum up, not only standards on quality required in a sector are not considered as trade barriers in our sample, but they are more likely to be reached the higher the level of innovation in that sector for the exporter country. This interesting result also recognizes a different role to the innovation process: it amplifies the positive effect of quality standards on exports. In other terms, innovation allows firms in a sector to improve the product quality and to export highly value added products, consistent with the non-price competitiveness view. In the following sections we aim to analyse whether this relationship depends on the level of technological intensity in a sector and on country's development level.
Does the level of technological development matter?
In this section, we argue that the impact of innovation and quality standards on trade may be substantially different, depending on the level of technological development of the industrial sector in the exporting countries. For example, the impact of quality standards might act as incentive to export high-valued products in the low and middle-tech sectors and as a barrier for trade in high-tech sectors. To this end, we split the sample according to the level of technological intensity, measured by the total number of patents that has been granted to each sector by the US patent office to inventors all over the world. In all cases, estimates are conducted using our preferred econometric specification, including the interaction term and country, year and sector dummies.
The results are presented in Table 4 . In general, in all sub-samples of sectors the impact of gravity variables is comparable to that obtained on the whole sample. With regard to our variables of interest, some differences need to be emphasized. The level of innovation seems not be relevant for exports in low-tech sectors, while it stimulates trade both in the middle and high-tech sectors, with an impact of 0.6% and 0.5%, corresponding to an increase of 10% on the innovation activity.
As far as quality standards are concerned, their impact is higher the lower the technology intensity of sectors involved. The coefficient of quality is positive and significantly different from zero for low (1.104) and middle-tech (0.294) sectors. When we consider high-tech sectors, the estimated coefficient of quality standards is negative, equal to -0.116, and statistically significant, meaning that quality required by the importer country act as a barrier to trade in high-tech sectors.
However, the interaction effect shows a positive and significant coefficient for both low and hightech industries. This means that innovation activity exerts an accelerator effect on quality standards to stimulate trade both in the low-tech sectors and in sectors characterized by high technology intensity. In the latter category, even if the impact of quality standards on trade is negative, innovation helps exporter countries to overcome this barrier and to increase the value of exports. Notes: see Table 3 5
.3. Different groups of countries
In line with the previous analysis, Table 5 reports the results of the gravity equation obtained by splitting the original sample according to the level of income of exporting countries: middle income economies, high income economies and high income OECD members. Our purpose is twofold. On the one hand, we would determine whether sectors in countries showing different level of income react in the same way to higher frequency standards. This means the higher the frequency of quality standards the higher trade. On the other hand, we verify whether innovations directly aim at improving quality products and increasing the effectiveness and efficiency of countries to trade. Notes: see Table 3 Standards and regulations differ from country to country. As a consequence, in order to protect domestic consumers and market, importing countries demand compliance with their standards. The capacity of exporters to comply with standards of the importing country is relevant because non-compliance is likely to diminish the competitiveness of the exporting countries. In this context, innovation may be a strategy to overcome compliance difficulties, capture new opportunities and gain new markets. In other words, innovation plays a key role in providing "safe" products by creating greater value and establishing a way to overcome any entry barriers. All these considerations allow us to investigate the effect of our three variables of interest (Patents, Standard and Standards*Patents) by country groups.
In this respects, our hypothesis is that the standards quality imposed between developed countries could affect the exports of our sample in a different fashion.
Column (1) of Table 5 considers exports of middle income economies toward the rest of the world, column (2) analyses the exports of high income economies toward the rest of the world and finally column (3) considers the exports of OECD economies to the rest of the world.
In column 1, the production level of the exporting countries and consumption of importing ones show a positive and significant coefficient (0.679 and 0.27, respectively). As expected, common border and common language exert a positive and significant impact on trade (0.529 and 0.423 respectively), while distance and tariff reduces trade. Indeed, an increase in tariff of 10% implies a decrease of export equal to 0.4%.
The coefficient of our proxy of innovation is positive and significant. This implies that an increase of 10% of the number of utility patents increases trade by 0.3%. However, the coefficient of our quality measure is positive and not significant. The positive sign means that higher standards promote trade. Similarly, the interaction term between quality and patents is positive, but not significant.
In column 2, as expected, the effects of standard gravity variables are consistent with the theoretical gravity equation. While our proxy of innovation has a positive and significant coefficient, quality measure does not. The interaction variable shows a positive (0.052) and significant impact on trade at the 10% level. This implies that innovation helps sectors in high income economies to export high quality products, as required by the standards imposed by the importing partner.
In column 3, we still have the same results. Again, the standard gravity variables show the expected sign. Our key variables continue to exert the same impact. The positive and significant coefficient (0.063) of the interaction means that the OECD economies are able to comply with the standards introduced by the importing country.
These results are not surprising since countries with higher degree of development tend to offer similar products, in terms of quality, than those offered by other developed countries. Therefore, developed countries are able to more easily fulfil the regulations imposed on their exports.
Concluding remarks
Our goal has been to provide an empirical analysis of the key role of the innovation to improve trade in presence of product standards required by the importing countries, in particular those concerning quality. Indeed, countries exporting in markets requiring higher product quality have more incentive to invest in innovation in order to enter international market, to be more competitive and then to gain a competitive advantage. We argue that innovation exerts an accelerator effect on quality standards. This paper also contributes to the literature investigating the role of standards on exports of manufactured products.
From a methodological point of view, the main contribution of the paper is to provide microlevel assessment of the impact of the simultaneous presence of NTMs imposed on foreign markets and a positive degree of innovation in exporting countries on trade flow. We estimate this impact using a gravity model based on disaggregated data at 3-digit level, to account for the heterogeneity of the policy across products.
From a policy perspective, we investigate whether measure of quality standards have been effective in stimulating additional exports and whether innovation is aimed at enabling countries to participate more fully in international trade. The issue concerning the NTMs is contentious, and widely debated in the literature, and this paper provides new evidence showing that some NTMs, as quality standards, increase the confidence of foreign consumers and have a significant impact on trade.
This analysis highlights that complying with foreign standards or regulations is a crucial element across trading partners. These measures may act as an additional cost of entering to the foreign markets. However, if a country is able to overcome these kind of barriers, then standards do not constrain trade and can even foster it through the support received from innovation and competitiveness across countries. In this context, we may think about the standards as a tool helping to improve quality of products through innovation and thus boost trade. This requires a major interaction between policy makers and industry needs. This might support innovation and promote the adoption of new technologies in order to increase consumers and environment protection.
Our analysis shows two important results. Firstly, at sector level, NTMs and patents have on average a positive impact on trade. Most notably, the coefficient of the interaction term between the measure of quality standards and the measure of innovation is even positive, implying that innovation helps sectors in a country to export high quality products, as required by the standards imposed by the importing partner. This interesting result recognizes a different role to the innovation process in the sense that it not only impacts on trade, but it also amplifies the positive effect of NTMs on exports.
Secondly, by splitting the original sample on the level of technology, we find that patents show a positive impact on the middle-and high-tech sectors. Quality standards have a positive impact on low-and middle-tech sectors, but a negative impact on high-tech ones. On the other hand, innovation seems to amplify the impact of quality standards on exports for low-tech sectors, whereas it reduces the negative impact of standards on exports for high-tech sectors. Splitting the sample by destination country, we show that the accelerator effect of the innovation on quality is strongly related to the level of development of exporting countries. On the one hand, adaptation costs imposed by international standards can be very high for less developed countries. As a consequence, countries that innovate are not able to face the complex rules linked to quality requirements and lose competitiveness. On the other hand, this reasoning does not apply to developed countries.
